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IMAGE FORMING APPARATUS THAT
CHANGES A TRANSFER CONTROL
PARAMETER FOR DIFFERENT AREAS OF A
SHEET

This application 1s based upon and claims the benefit of

priority from Japanese Patent Application No. 2017-011351,
filed Jan. 25, 2017, the entire contents of which are incor-

porated herein by reference.

FIELD

Embodiments described herein relate generally to an
image forming apparatus.

BACKGROUND

In the related art, there 1s a sheet having parts of which
physical characteristics such as thicknesses or materials are
different from each other in the sheet. In a case of forming
an 1mage on such a sheet (hereinafter, referred to as a
“hybrid sheet”) having a plurality of parts of which the
physical characteristics are different from each other as
described above, there 1s a case where image forming quality
1s reduced because of the non-uniformity. The reason 1s as
described below. In forming the image on the hybrid sheet,
an 1mage forming condition i1s determined according to a
condition of a physical characteristics (for example, the
thickness and the material) of any of the parts. In this case,
there may be a case where the determined 1mage forming
condition and an optimal image forming condition for
another part do not coincide with each other.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram 1llustrating an example of a hybrnd
sheet which 1s an 1mage forming target of an 1mage forming
apparatus of an embodiment.

FIG. 2 1s an external diagram illustrating an overall
configuration example of an image forming apparatus of the
embodiment.

FIG. 3 1s a block diagram illustrating a functional con-
figuration relating to 1image forming processing by the image
forming apparatus of the embodiment.

FIG. 4 1s a diagram 1llustrating a specific example of a
printer unit of the image forming apparatus.

FIG. 5 1s a flowchart depicting a tlow of an operation of
a transier control unit in a case where an 1mage forming
target sheet 1s the hybrid sheet.

FIG. 6 1s a flowchart depicting a flow of an operation of
a fixing control unit 1n a case where an image forming target
sheet 1s the hybrid sheet.

FIG. 7 1s a diagram 1illustrating a specific example of a
change 1n voltage value at each point on the hybrid sheet.

FIG. 8 1s a diagram 1llustrating a specific example of the
image forming apparatus.

FIG. 9 1s a diagram 1llustrating a specific example of the
image forming apparatus.

DETAILED DESCRIPTION

Embodiments provide an image forming apparatus that
can 1improve a quality of 1image formation with respect to a
hybrid sheet.

In general, according to one embodiment, an i1mage
forming apparatus includes an image transfer unit and a
transier control unit. The transfer unit 1s configured to set the
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2

transier control parameter to a first value when a first portion
of the 1image 1s being transierred to a first area of the sheet
and to a second value when a second portion of the 1image
1s being transierred to a second area of the sheet.
Hereinafter, an 1image forming apparatus of an embodi-
ment will be described with reference to the drawings.

OVERVIEW

First, an overview of an 1mage forming apparatus of the
embodiment will be described. FIG. 1 1s a diagram 1llus-
trating an example of a hybrid sheet 10 which 1s subjected
to an 1mage forming process performed by the image
forming apparatus of the embodiment. The hybrid sheet 10
has a plurality of parts of which the physical characteristics
are different from each other. In the example shown 1n FIG.
1, the hybrid sheet 10 includes a part 1n a first area 11 having
a first physical characteristics and a part 1n a second area 12
having a second physical characteristics. The first area 11 1s
a part formed of a plain paper. The second area 12 1s a part
on which a seal 121 and a seal 122 provided by applying
resin coating on the plain paper are formed. When using the
sheet, the Seal 121 and the seal 122 on the second area 12 can
be peeled ofl.

In the first area 11, an 1image 1s formed on the matenal of
the plain paper. In the second area 12, an image 1s formed on
the material of the resin coating. Therefore in the first area
11 and the second area 12, the materials of the target parts
which are subjected to the image forming process are
different from each other. In addition, the second area 12
formed of the plain paper, adhesive layers of seal and resin
coatings while the first area 11 1s formed of only the plain
paper. Therefore, 1n the first area 11 and the second area 12,
the thicknesses of the parts which are subjected to the image
forming process are diflerent from each other. In the

example shown i FIG. 1, the thickness of the first area 11
1s smaller than that of the second area 12.

In the 1image forming apparatus of the embodiment, the
hybrid sheet 10 1s conveyed 1n a direction 1n which the first
area 11 and the second area 12 are arranged as shown in FIG.
1, and the 1mage forming process 1s performed on the hybnd
sheet 10. In the example in FIG. 1, the hybnid sheet 10 1s
conveyed so that the image forming process 1s performed on
the first area 11 prior to the second area 12. A length of the
first area 11 1n a conveying direction may be referred to as
a first area length, and a length of the second area 12 in the
conveying direction may be referred to as a second area

length.

DETAILS

Next, details of the image forming apparatus of the
embodiment will be described. FIG. 2 1s an external per-
spective view ol an overall configuration example of an
image forming apparatus 100 of the embodiment. The image
forming apparatus 100 1s, for example, a multifunction
machine. The image forming apparatus 100 includes a
display 110, a control panel 120, a printer unit 130, a sheet
accommodation unit 140, and an 1mage reading unit 200.

The 1image forming apparatus 100 forms an 1mage on a
sheet using a developer such as toner. The sheet 1s, for
example, a piece of paper or a piece of label paper. Anything
can be used as the sheet as long as the image forming
apparatus 100 can form an 1mage thereon. Sheets on which
the 1mage forming apparatus 100 can form 1images include
the hybrid sheet 10 described above.
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The display 110 1s an 1image displaying device such as a
liguid crystal display or an organic electroluminescence
(EL) display. The display 110 displays various information
items relating to the 1mage forming apparatus 100.

The control panel 120 includes a plurality of buttons. The
control panel 120 receirves user’s operation inputs. The
control panel 120 outputs a signal according to the operation
inputs performed by the user to a control unit (control unit
70 described below) of the image forming apparatus 100.
The display 110 and the control panel 120 may be integrally
configured as an touch panel display.

The printer unit 130 forms an 1image on the sheet based on
image information generated by the image reading unit 200
or 1mage nformation received via a communication net-
work. The printer unit 130 forms the image, for example, by
performing processing described below. An 1mage forming
unit of the printer unit 130 forms an electrostatic latent
image on a photosensitive drum (an 1image carrier) based on
the image information. The image forming unit of the printer
unit 130 forms a visible image by attaching a developer to
the electrostatic latent image. A specific example of the
developer 1s toner. A transfer unit (a transfer unit 20
described below) of the printer unit 130 transiers the visible
image (toner 1image) onto the sheet. A fixing unit (a fixing
unit 40 described below) of the printer unit 130 fixes the
visible 1image on the sheet by heating and pressurizing the
sheet. The sheet which 1s subjected to the 1image forming
process may be a sheet accommodated 1n the sheet accom-
modation unit 140 or may be a manually fed sheet.

The sheet accommodation umt 140 accommodates sheets
used for 1image forming process in the printer unit 130.

The 1mage reading unit 200 reads the 1mage information
of a read target as light brightness and darkness. The image
reading unit 200 stores the read image information. The
stored 1mage information may be transmitted to another
information processing device via a network. The stored
image information may be formed on the sheet as an image
by the printer unit 130.

FIG. 3 1s a block diagram illustrating a functional con-
figuration relating to the 1mage forming processing by the
image forming apparatus 100 of the embodiment. The image
forming apparatus 100 includes the transier umit 20, the
fixing unit 40, a storage unit 60, and the control unit 70. The
transfer unit 20 forms the electrostatic latent 1mage on the
photosensitive drum based on the 1mage information which
1s an 1mage forming target. The transier unit 20 forms the
visible 1mage by attaching developer on the electrostatic
latent 1mage. The transier unit 20 transiers the visible image
onto the sheet according to transfer conditions nstructed by
the control unit 70. Transferring the visible 1mage (toner
image) on the photosensitive drum to an endless transfer belt
(heremaftter, referred to as “transfer belt”) 1s referred to as a
primary transier. In addition, transierring the visible image
on the transfer belt to the sheet 1s referred to as secondary
transier. Hereinatiter, a case of being merely described as a
transier indicates the secondary transier. In addition, either
a direct transfer method or an indirect transfer method may
be applied to the transfer unit 20 of the image forming
apparatus 100.

The fixing unit 40 fixes the visible image onto the sheet
by heating and pressurizing the sheet according to fixing
conditions instructed by the control unit 70.

The storage unit 60 1s configured with a storage device
such as a magnetic hard disk device or a semiconductor
storage device. The storage unit 60 functions as a sheet
information storage unit 61. The sheet mnformation storage
unit 61 stores sheet information for each type of sheets. The
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4

sheet information 1s information relating to the physical
characteristics of the sheet or information in which 1image
forming information indicating the image forming condi-
tions suitable for the sheet 1s defined for each type of sheets.
In the following description, an example 1n which the sheet
information 1s the mmage forming information will be
described.

The 1image forming condition includes, for example, the
transfer condition and the fixing condition. The transfer
condition 1s an operation condition assumed to be suitable
for performing the transfer to the sheet. The transier con-
dition 1s, for example, a value of a transfer voltage applied
to a transfer roller. The fixing condition 1s an operation
condition assumed to be suitable for performing the fixing to
the sheet. The fixing condition includes a temperature (here-
inafter, referred to as a “fixing temperature”) of a fixing
roller (not shown) and information (heremafter, referred to
as “conveyance information”) relating to a time required for
the sheet to pass through a nip portion. The conveyance
information may be expressed as, for example, a conveying
speed and a nip pressure.

The sheet information relating to the hybrid sheet 10
includes the image forming condition suitable for each of
parts having diflerent physical characteristics, a length of
cach part, and information (herematter, referred to as
“arrtval information”) relating to a time required until pro-
cessing 1s performed for each part. For example, the sheet
information relating to the hybrid sheet 10 1llustrated 1n FIG.
1 includes information relating to the first area 11 and
information relating to the second area 12.

The mformation relating to the first area 11 indicates the
image forming condition for the first area 11, the {first area
length, and a fact that the first area 11 1s positioned at the top
of the sheet 1n the conveying direction of the hybrid sheet 10.
The arrival information relating to the first area 11 may be
expressed as, for example, “0” centimeter. In this case, the
control unit 70 calculates a time from when 1t 1s started to
perform processing (transier processing or fixing process-
ing) for the hybrid sheet 10 to when the processing reaches
the first area 11, by dividing the arrival information by the
conveying speed at that time. The 1mage forming condition
relating to the first area 11 may be defined as, for example,
transier voltage V1 and a fixing temperature T1. In this case,
the conveyance mformation may be defines as a constant
value regardless of parts of the sheet.

The information relating to the second area 12 indicates
the 1image forming condition relating to the second area 12,
the second area length, and a fact that the second area 12 1s
positioned at a second position 1n the conveying direction of
the hybrid sheet 10. The arrival information relating to the
second area 12 may be expressed as, for example, “n”
centimeter (n 1s the first area length). In this case, the control
unmit 70 calculates a time from when 1t 1s started to perform
the processing (transier processing or {ixing processing) for
the hybrid sheet 10 to when the processing reaches the
second area 12, by dividing the arrival information by the
conveying speed at that time. The 1mage forming condition
relating to the second area 12 may be defined as, for
example, transfer voltage V2 and a fixing temperature 12. In
this case, as described above, the conveyance iformation
may be defined as a constant value regardless of parts of the
sheet. In the example 1n FIG. 1, the respective values are
defined as wvalues having relationships of V1<V2 and
T1<T2.

For example, 1n a case where the fixing temperature 1s
constant regardless of parts of the sheet, the conveyance
information may be defined as a value that varies according
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to a part. Specifically, mn a case where the nip pressure 1s
constant, the conveying speed in the first area 11 may be
defined as S1 and the conveying speed 1n the second area 12
may be defined as S2. In this case, the respective values are
defined as values having a relationship of S1>S2.

The control umt 70 functions as an 1image forming control
unit 71, a transier control unit 72, and a {ixing control unit
73 by executing a program using a CPU.

The 1mage forming control unit 71 controls the image
forming processing on the sheet. The image forming control
unit 71 performs processing such as conveyance of the sheet
in the conveying path, image reading processing, 1mage
correction processing, the transfer processing, the fixing
processing, and sheet discharge processing. When perform-
ing the transfer processing, the 1mage forming control unit
71 1nstructs the transier control unit 72 to control the transter
unit 20. When performing the fixing processing, the image
forming control unit 71 1nstructs the fixing control unit 73 to
control the fixing unit 40.

The transfer control unit 72 controls the operation of the
transier unit 20. For example, the transfer control unit 72
controls the transfer voltage value of the transfer unit 20
according to the sheet information of the image forming
target sheet.

The fixing control umit 73 controls the operation of the
fixing unit 40. For example, the fixing control unit 73
controls the fixing temperature at the fixing unit 40, the
conveying speed, and the nip pressure according to the sheet
information of the image forming target sheet.

FIG. 4 1s a diagram 1llustrating a specific example of the
printer unit 130 of the image forming apparatus 100. The
printer unit 130 includes the transter unit 20, an intermediate

conveying unit 30, and the fixing unit 40.

The transier unit 20 includes a plurality of photosensitive
drums 21 (21-1, 21-2, 21-3, and 21-4), a plurality of primary
transier rollers 22 (22-1, 22-2, 22-3, and 22-4), a plurality of
transfer conveying rollers 23 (23-1 and 23-2), secondary
transier rollers 24 (24-1 and 24-2), and a transfer belt 25.
The plurality of photosensitive drums 21 forms toner images
corresponding to colors allocated to the respective drums.
The primary transfer rollers 22 transfer the toner images
formed on the photosensitive drums 21, which are posi-
tioned opposite to the primary transier rollers 22, onto the
outer circumiferential surface of the transter belt 25. The
transier conveying rollers 23 rotates the transier belt 25 1 a
predetermined direction at a predetermined speed. The sec-
ondary transfer rollers 24 transier the toner image, which 1s
transferred on the transter belt 25, onto a sheet 90 which 1s
subjected to the image forming process by being charged by
the transier control unit 72.

The intermediate conveying unit 30 conveys the sheet 90
on which the visible image is transterred by the transfer unit
20 to the fixing unit 40. It 1s desirable that a length “L.” from
a position where the sheet 90 1s sandwiched between the
secondary transier rollers 24 to a position where the sheet 90
1s sandwiched in the fixing unit 40 via the intermediate
conveying unit 30 1s greater than the length of the sheet 90
in the conveying direction.

The fixing unit 40 1includes a heat roller 41 and a pressure
roller 42. The heat roller 41 may include a heater therein. A
temperature of the heater becomes the temperature con-
trolled by the fixing control unit 73. The pressure roller 42
1s pressed toward the heat roller 41 by a pressure portion (for
example, a spring) (not illustrated). By applying this press-
ing force, the mip portion 1s formed between the heat roller
41 and the pressure roller 42.
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FIG. § 1s a flowchart depicting a flow of the operation of
the transfer control unit 72 1n a case where the sheet which
1s subjected to 1mage forming process 1s the hybrid sheet 10.
The transier control unit 72 acquires the sheet information
relating to the hybrid sheet 10 as an 1image forming target
from the sheet information storage umt 61 in advance. The
transier control unit 72 determines a part which 1s a target of
the first transier processing based on the arrival information
of each part. When the hybrid sheet 10 arrives at the transter
unit 20, the transter control unit 72 starts the transter under
the transier condition of the part which becomes the target
of the first transfer processing. In the example of hybnd
sheet 10 in FIG. 1, the transfer control unit 72 starts the
transter under the first transter condition (ACT101).

Next, the transter control umit 72 determines a part which
1s a target of the second transfer processing based on the
arrival information of each part. In the example of the hybnd
sheet 10 1n FIG. 1, the part which 1s the target of the second
transier processing 1s the second area 12, and the transier
processing on the second area 12 starts aiter the hybrid sheet
10 1s conveyed by the first area length. The transfer control
umit 72 determines whether or not the first area 11 has
completely passed through the transter unit 20 (specifically,
the position of the transter unit 20 where the sheet 1s
sandwiched between the secondary transier rollers 24) based
on the conveying speed of the sheet and the first area length
(ACT102). The transier control unit 72 continues the trans-
ter processing under the first transfer condition until the first
areca 11 completely passes through the transfer unit (No 1n
ACT102). On the other hand, i1 the first area 11 passes (Yes
in ACT102), the transfer control unit 72 starts the transfer
under a second transier condition (ACT103). Thereaftter, the
transier control unit 72 continues the transier processing
under the second transfer condition until the transfer to the
hybrid sheet 10 1s finished (1n the example shown in FIG. 1,
until the second area 12 completely passes through the
position of the transier unit 20 where the sheet 1s sandwiched
between the secondary transter rollers 24).

FIG. 6 15 a flowchart depicting a flow of an operation of
the fixing control unit 73 1n a case where the image forming
target sheet 1s the hybrnid sheet 10. The fixing control unit 73
acquires the sheet information relating to the hybrid sheet 10
which 1s subjected to the 1image forming processing from the
sheet information storage unit 61 1n advance. The fixing
control unit 73 determines a part which 1s the target of the
first fixing processing based on the arrival information of
cach part. When the hybnd sheet 10 arrives at the nip portion
of the fixing unit 40, the fixing control unit 73 starts the
fixing under the fixing condition of the part which 1is {first
subjected to the fixing processing. In the example of the
hybrid sheet 10 1n FIG. 1, the fixing control unit 73 starts the
fixing under the first fixing condition (ACT201).

Next, the fixing control umt 73 determines a part which 1s
the target of the second fixing processing based on the
arrival information of each part. In the example of the hybrid
sheet 10 1n FIG. 1, the part which 1s the target of the second
fixing processing 1s the second area 12, and the fixing
processing on the second area 12 starts after the hybrid sheet
10 1s conveyed by the first area length. The fixing control
unit 73 determines whether or not the first area 11 has passed
through the fixing unit 40 (specifically, the position where
the sheet 1s sandwiched by the fixing unit 40) based on the
conveying speed ol the sheet and the first area length
(ACT202). The fixing control unit 73 continues the fixing
processing under the first fixing condition until the first area
11 has passed through the nip portion of the fixing unit 40
(No 1 ACT202). On the other hand, 11 the first area 11 has
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passed through the nip portion (Yes in ACT202), the fixing
control unit 73 starts the fixing under a second fixing

condition (ACT203). Thereaiter, the fixing control unit 73
continues the fixing processing under the second fixing
condition until the fixing of the hybrid sheet 10 1s finished
(in the example shown 1n FIG. 1, until the second area 12 has
passed through the nip portion).

As described above, the 1mage forming apparatus 100 of
the embodiment changes the transfer condition and the
fixing condition during the 1image forming processing for a
hybrid sheet 10. Therefore, 1t 1s possible to improve a quality
of 1mage forming process with respect to a sheet (hybnd
sheet) having a plurality of parts of which physical charac-
teristics such as a thicknesses or materials are different from
cach other. Specifically, the respective processings are per-
formed under the transfer conditions and the fixing condi-
tions corresponding to the respective areas at the timings
when the transfer processing and the fixing processing are
performed for the first area 11 and the second area 12 of the

hybrid sheet 10. Therefore, it 1s possible to achieve the effect
described above.

Modification Example

The sheet information may not be the image forming
information indicating the image forming conditions suit-
able for the sheet as described above, but may be informa-
tion relating to the physical characteristics of the sheet. For
example, the sheet information may include mmformation (the
thickness and the material) relating to the physical charac-
teristics ol each of the parts of which the physical charac-
teristics are diflerent from each other, the lengths of the
parts, and the arrival information of the parts. In this case,
the transfer control unit 72 and the fixing control unit 73 of
the image forming apparatus 100 1s configured to acquire the
transier condition and the fixing condition i1n accordance
with the thickness and the material of the image forming
target sheet. For example, the storage unit 60 may be
configured to store the transfer condition and the fixing
condition suitable for each thickness and each material of a
sheet 1n advance. In this case, the transter control unit 72 and
the fixing control unit 73 acquire the suitable transier
condition and the suitable fixing condition from the storage
unit 60 according to the information relating to the physical
characteristics of the sheet acquired from the sheet infor-
mation storage umt 61.

The control unit 70 may be configured not to include the
fixing control unit 73. In this case, 1n the 1image forming
processing on the hybrid sheet 10, the image forming
apparatus 100 performs the transfer processing on the first
area 11 and the second area 12 under the transfer conditions
corresponding to the respective areas. Even with this con-
figuration, since the transier processing corresponding to
cach area 1s performed, 1t 1s possible to improve the quality
ol 1mage forming process.

The control unit 70 may be configured not to include the
transier control unit 72. In this case, 1n the 1mage forming
processing on the hybrid sheet 10, the image forming
apparatus 100 performs the fixing processing on the {first
area 11 and the second area 12 under the fixing conditions
corresponding to the respective areas. Even with this con-
figuration, since the fixing corresponding to each area 1is
performed, 1t 1s possible to improve the quality of image
forming process.

In the example 1n FIG. 1, two areas of which the physical
characteristics are different from each other are present on
the hybrid sheet 10. Three or more areas of which the
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physical characteristics are different from each other may be
present on the hybrid sheet 10 on which the image forming
apparatus 100 forms images. In this case, each information
relating to each area 1s stored in the sheet information
storage unit 61.

Method for Acquiring Sheet Information

Heremaftter, a plurality of methods by which the image
forming apparatus 100 acquires the sheet information will be

described.

First, a first acquisition method will be described. The
image forming apparatus 100 may acquire the sheet infor-
mation which 1s stored in another mmformation processing
device 1n advance by receiving the information via a com-
munication network. An example of another information
processing device 1s a server provided by a supplier who

supplies the sheet products (particularly, the hybrid sheet).
Another example of another information processing device
1s an information processing device (a personal computer, a
smart phone, or a tablet) used by a user using the image
forming apparatus 100.

Next, a second acquisition method will be described. The
image forming apparatus 100 may acquire the sheet infor-
mation by reading an image provided in advance on a
packing material that packs the sheet (particularly, the
hybrid sheet). This image may be provided as, for example,
a barcode or a two-dimensional barcode. In this case, the
user registers the sheet iformation 1 the image forming
apparatus 100 using a predetermined barcode reader. For
example, the barcode reader may be connected to the image
forming apparatus 100 or may be connected to another
information processing device (for example, the personal
computer, the smart phone, or the tablet). In addition,
another information processing device may function as a
barcode reader.

Next, a third acquisition method will be described. The
image forming apparatus 100 may acquire the sheet infor-
mation from a storage medium provided in advance on a
packing material that packs the sheet (particularly, the
hybrid sheet). This storage medium may be configured with,
for example, an RFID tag. In this case, the user registers the
sheet information 1n the 1mage forming apparatus 100 using
a predetermined RFID tag reader. For example, the RFID tag
reader may be provided 1n the image forming apparatus 100,
may be connected to the image forming apparatus 100, or
may be connected to another mnformation processing device
(for example, the personal computer, the smart phone, or the
tablet). In addition, another information processing device
may function as the RFID tag reader.

Next, a fourth acquisition method will be described. The
image forming apparatus 100 may acquire the sheet infor-
mation by conveving the sheet without forming the image.
Hereinatter, the fourth acquisition method will be described
in detail.

The 1image forming apparatus 100 executing the fourth
acquisition method performs an operation 1n an operation
mode (hereinafter, referred to as an “adjustment mode™) for
acquiring the sheet information on the conveying path. In a
case ol operation in the adjustment mode, the transfer
control unit 72 applies a transier voltage or current value that
1s assumed to be suitable according to the conveying speed
in advance to the secondary transfer roller 24 by a constant
voltage or current control during a period from when at least
the sheet enters the transier unit 20 to when the sheet finishes
to pass through the transfer unit 20. At this time, the transter
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control unit 72 detects a temporal change of a voltage value
in the secondary transfer roller 24 using a voltage measuring
device (not illustrated).

FIG. 7 1s a diagram 1illustrating a specific example of a
change 1n voltage value at each point on the hybrid sheet 10.
A voltage value v1 before time t1 1s a voltage value 1n a state
in which the sheet 1s not sandwiched between the secondary
transier rollers 24. The voltage value v2 between time t2 and
time t3 1s a voltage value 1n a state 1n which the first area 11
of the hybrid sheet 10 1s sandwiched between the secondary
transier rollers 24. The voltage value v3 between time t3 and
time t4 1s a voltage value 1n a state 1n which the second area
12 of the hybrid sheet 10 i1s sandwiched between the
secondary transfer rollers 24. By measuring the voltage
values 1n the respective areas as described above, the trans-
fer control umt determines the transfer conditions suitable
for the respective areas. The transfer control unit 72 may
determine the length of each area according to the conveying
speed and the timing of the change of the voltage value. The
transier control unit 72 may register the sheet imformation
obtained as described above 1n the sheet information storage
unit 61.

When the sheet 1s conveyed along the conveying path in
this adjustment mode, if the temperature of the fixing unit 40
1s controlled at a temperature same as that at the time of
image forming process, the sheet 1s heated. In this case,
moisture contained in the sheet 1s vaporized, and 1t 1s
concerned that the physical characteristics of the sheet might
be changed. FIG. 8 and FIG. 9 are diagrams illustrating
specific examples of the image forming apparatus 100
having means for solving such a problem.

In FIG. 8, the image forming apparatus 100 includes a
duplex printing conveying path 83 that connects from a part
torward of a sheet discharge roller 82 to an aligning roller
81. In the adjustment mode, the sheet which passed through
the fixing umt 40 returns to the aligning roller 81 via the
duplex printing conveying path 83. When the sheet 1is
conveyed along this path in the adjustment mode, the fixing
control unit 73 controls the temperature of the fixing unit 40
to be lower than that at the time of 1image forming process.
For example, the fixing unit 40 may be controlled such that
the heater 1s 1 ofl state. Then, the control unit 70 changes
the mode from the adjustment mode to a mode for perform-
ing 1mage forming process, and performs image forming
process on the sheet that arrives at the aligning roller 81 after
passing through the duplex printing conveying path 83. By
performing the above-described processing, 1t 1s possible to
prevent the sheet from being heated at a temperature same
as that at the time of 1mage forming process and the physical
characteristics from being changed. Therefore, 1t 1s possible
to perform the appropriate image forming process on the
sheet used 1n the adjustment mode based on the value
measured 1n the adjustment mode.

In FIG. 9, the image forming apparatus 100 includes drive
branch guides 84-1 and 84-2 between the transfer unit 20
and the fixing unmit 40. In addition, the 1mage forming
apparatus 100 includes a return guide 85. The image forming
control unit 71 conveys the sheet that passes through the
transier unit 20 not to the fixing unit 40 but to the return
guide 85 by driving the drive branch guides 84-1 and 84-2
in the operation in the adjustment mode. The sheet conveyed
to the return guide 85 1s conveyed to the duplex printing
conveying path 83 via the return guide 85, and arrives at the
aligning roller 81. Then, the control unit 70 changes the
mode from the adjustment mode to the mode for performing,
image forming process, and performs image forming pro-
cess on the sheet that arrives at the aligning roller 81. Since
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the above-described processing does not pass the sheet
through the fixing unit 40, 1t 1s possible to prevent the sheet
from being heated and the physical characteristics from
being changed. Therefore, it 1s possible to perform the
appropriate 1image forming process on the sheet used 1n the
adjustment mode based on the value measured 1n the adjust-
ment mode.

As described above, four detailed examples of sheet
information acquisition methods are described. However,
the sheet information may be acquired by the image forming
apparatus 100 using another method.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes i1n the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

What 1s claimed 1s:
1. An image forming apparatus comprising:
an 1mage transier roller configured to transfer an 1mage

formed on an 1mage carrier to a sheet, according to a

transier control parameter; and
a controller configured to:
during an adjustment mode during which no image 1s

formed on the 1image carrier, cause a constant current to
be applied to the image transier roller while the sheet

passes through the image transier roller and measure a

voltage of the image transier roller using a voltage

measuring device as the sheet passes through the 1mage
transtfer roller, to detect a first area and a second area of
the sheet; and

during an 1mage forming mode, set the transier control
parameter to a first value when a first portion of the
image 1s being transierred to the first area of the sheet
and to a second value when a second portion of the
image 1s being transferred to the second area of the

sheet.

2. The image forming apparatus according to claim 1,
wherein the transfer control parameter 1s a value of a voltage
applied to the image transier roller.

3. The image forming apparatus according to claim 1,
wherein the first value and the second value are determined
based on the measured voltages.

4. The image forming apparatus according to claim 1,
turther comprising;:

an 1mage fixing roller configured to {ix the image on the

sheet, according to a fixing control parameter, wherein
the controller 1s configured to set, during the image
forming mode, the fixing control parameter to a third
value when the image fixing roller fixes the first portion
of the image on the first area of the sheet and to a fourth
value when the 1mage fixing roller fixes the second
portion of the image on the second area of the sheet.

5. The image forming apparatus according to claim 4,

wherein the fixing control parameter 1s a fixing tempera-

ture, a sheet conveyance speed through the image
fixing roller, or both.

6. The image forming apparatus according to claim 4,
wherein the third value and the fourth value are a tempera-
ture of the image fixing roller, and the controller 1s further
configured to set, during the adjustment mode, the tempera-
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ture of the 1mage fixing roller to a fitth value lower than the
third value and the fourth value.

7. The 1mage forming apparatus according to claim 4,
wherein the controller 1s further configured to turn ofl
heating of the image fixing roller during the adjustment 5
mode.

8. The 1mage forming apparatus according to claim 4,
wherein the controller 1s further configured to change a sheet
conveyance path during the adjustment mode, such that the
sheet returns toward the 1mage transier roller without pass- 10
ing the image fixing roller.

9. The 1mage forming apparatus according to claim 1,
wherein the first area of the sheet and the second area of the
sheet have different thicknesses.

10. The image forming apparatus according to claim 1, 15
wherein the first area of the sheet and the second area of the
sheet are at least partially formed with different materials.

11. The image forming apparatus according to claim 10,
wherein the first area of the sheet contains no resin coating,
and the second area of the sheet contains a resin coating. 20

12. The image forming apparatus according to claim 10,
wherein the first area of the sheet contains no adhesion layer,
and the second area of the sheet contains an adhesion layer.
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